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Introduction and Purposes

" ’" ~ -The t .Wo__pape~s in this publication are the product of more than four years ~fffoncerted,
k - good=faith, ~co_n.sensus~d_riven efforts~ by the State Water Conseruation Coalition’s

." geographically-broad Agricultural Conservation T~ask Force. (See Exhibit 2 for,a list
of task force members and "inttrested parties" to the task force’s work.)

In March 1"989, the northern Califomia-b~ed Committee for Wa~er Poiicy Consensus
and t~e Southern California Water Committee jointly.._initiated an ad hoc cooperative
project focused on c~nservation and effici_e_nt use of water: the State Water Conservatioff
Coalition (SWCCor Coalition). (See Exhibit ~ fora "Lift of Re~presen.tatives" to the

- " . ~ Coalition.) The--Coalition set about to identifyreasonable andpractical programs
~- - .._ ~: which can~be implern~nted and appropriate amounts 0fwater that caii be-conserved and

-- ~- used more effi_cjently statew!de,, trr July 1989, the SWCC estabhshed four techmca~l
.- - "task forces (listed below) to help it develop recommendations to.t~ California State

...... .~: Water Resources Con~ol Board (SWRCB): -

~ " ... Agricultural Conservation
< .... Reclamation/Reuse

’Urban co~n~ervation
-,_ - Voluntary~Water Transfers & Exchahges- "

¯ -- ’ The’S.W:RC]~ in 1987 ldunched ~ multi-year, multi-15hase hearing p~tocess to establish
__ _. . water.q~aljty standards for the San Francisco Bay-D~lta EsttPary and to ~d_evelop

-. implementation measures to achievethose standards. The information compiled arid _-
" the" conclusions accepted by the Coalition were. for tile expresg’ purpose of offering-

specific recommendations to the SWRCB in connection with its Bay-Delta Hearings ....
recognizing that the Coalition’s work might be of V~tue in other forums as welL,

" It is c~le~_thai any future wate~ all~cation plan in California will place an increasing °"
emphasis 6h more efficient useof our ~ater supplies. The State Water Conservation

- coaliti6n -- a historic parmership -- for the first time in Califq.mi~ brgught together
.. north and south, joined-by agriculture,~ urban ffater agtncies,’publ.ic arid-business__

intertsts~ t~_work in a focused,_cooperative effort to evaluate and quanfif__y, vChere
- possible, the potential for addition.al water savings statewide, u~l~an and agricultui~l.

The Policy.Statement prepared by the rCoalition’s Agricultural Conse~ation:
Task Force z~ an~d endorsed bY the SWCC -- is directed,at the agricultural watei¢
supplier level and includes a descriptive list of 19 Efficient Wat~-r Management
Prdctices (EWMPs) ~hat it is recommended be implemented (as appropriate and
economicall~ feasible) by._suppliers.       ~    .

_ : The final draft Policy Statement was widely circulated ~n the Sprin~ of 1993 for review
" .,~ " and commeni.’ inaddition to-all.those on tile ACTF’s ~oster (Exhibit.2), the Policy

-Statement was sent to the Secretary of the California Resources Agency and the

: ~ -- A-1
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INTRODUCTION AN~ PURPOSI~S ’ " ~
.~

Director qf the CalifOrnia Department of Water Resources (DWI~) for review agd
feedback and to be of use.to the Governor’s Water Policy Tasl~ Force; the paperalso
was sent to all agricultural water supplim: members of the A~so~iation.of California
Water Agencies for their review.

__The key policy element in tiffs ~olicy Statement~s a commitment b-y agricultural
water suppliers to a detailed water ~onservation planningJand management
process.                         ’                                 -

This Pol.ic.y Statement, in combination with its list of Effidi~nt Water Management
Practices;~ha~ Served as a useful starting po.!nt for development of an agricu!-turgl ~     "
conse..rvation implementation mechanism. The Agricultural Conservation Tasl~
Force’s draft-policy statement and list~of-EWMPs was provided to the AB 36t6
Advisory Committee (created as a result ot~ tile enactment of-the "~gric.ultural Water
Suppliers’. Efficient Water Management Pi’actices Act") as’its starting point when it
was organized in February 1991 by DWR.

Efforts to, negoLiate a broadly-supported agricultural ~onseiZvation Memorandum of
Understanding comparable:t0 ~he path:breaking urban conservation MOU--- negotiated
under SWCC and DWi~ auspices -- ~i~.of this date is continuing to go forward.under
the sponsorship o~f the AB 3616 ,Adviso~ Committee. Many of the fepresentiatives_
who served on the Coalition’s Agricultural Conservation Task Force (ACTF) also
serve on the. ~B 361..6Ad_visory C6"mmittee._.     - ~ ...                              ~_.

The’~key~ policy element (commitmen’t by agricultural water sui~pliers to a detailed
water.conservation; planfiing and management process).and the implemen.tation
EWMPs by suppl’iers that were pioneered by the Coalition’s ACTF have been broadly
accepted by other entities and are cornerstones of the agrigultural conservatio9 MOU
currently being negotiated. ’" " -                            -

Addi~onally, the U._S. Bureau of Reclan~ation used the ~oalition’s ACTF Policy
Statement p?pet"an~d list 0f EWMPs when the Bureau drafted Criteria f~or water_
conservation plans to be de’~elope.d,, and implemented .by all contractors to federal
Centi’al Valley Project (CVP) water. (Having approved plans in place is a new
requ!reme~it under the CVP Improvement Act, signed into law in October.1992.)

In _February 1992, the’Coalition directed the ACTF to de~velop an on=farm praciices
paper so that the full breadth of conservaffon opi~ortunfties within the agriquttural
sector-- includiiag the supplier level andthe on-farm level -- could be considered. The ¯
draft "On-Farm Practices" paper was circulated to a wide variety of organizations for         -
comment: in addition to a!! those li.s~ted on Exhibit 2, the paper also w_a_s sent to the
Agricultural Caucus,~California Cattlemen’s-~ssociation, Commiitee for Water
Polic.y Consensus (CWPC), Southern Calit;~rnia Water Committee (SCWC), and
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AND PURPOSES .o - ....

~ Wes.t.ern Growers Association.?.The final "On-Farm..Pract_i.ces~" ~aper has been
~- :approved on be, halfoft.h.e SWCC by the Coalition’s two major sponsors:tfi~ cw_pc-

and thmS!-~IWC.

The "On-Farm Practices" p~per has two primary purposes: ,.. .

T~ ~nce the public’s understanding of agricultural Water use ~d the
..many factors involved in irrigation management decisions.

To identify and promote the aggressive implementatio~ of on-~rm
practiceS that will e~conomically improve" water use efffreiency.

For the far~r, ~e list of/specific on-farm practices may serve as a con;~enient
checklist and to endourage investigation of possible improv~raents to Curr~_nt practices.

The.Coalition efforts were concentrated on identifying the range ofpoli~ies, programs,-
and practices tha_t WilLachie~e conservation and more efficient use of California’s
watei: resourceS. It is not the purpose of the Coalition nor the two papers in thi~
document :to recommend what should be done with any water conserved through
implementation of efficient ~n-farm practices or implementation of EWMPs by

"agricultural water suppliers. . -

It is.the Coalition’g hope that the papers in this docurn~ent, which ha~ b~en broadly
~. distributed, will serve as a usefutreference document for.’grow~rs, will stimulate even

more aggressive efficient ~atei: management programs imd practices by a;gricultaral
water suppliei~s--and by fahners, and serve as a useful educational .a_nd informa~i0nal
source for public interest and environmental organizations.                .
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-- StateWater-Conservation--Coalition
List-6f Representatives-      "

. (as of ~arch 1992)

CO m m itte~-for.- Wate r.~Poti~v Consensus7.,

" :’ ~ Honorable Sunne Wright McPeak;-SW_CC Co-Chair, Sup~ervisor, Contka.Costa

Honi~rable Ai Ar~rnburu, SuperviSor, Marin County
.-Roberta Borgonovo, League of Wo~men Voters 0.f the Ba~ A~-ea,
Robert Brownstein, Office of Supervisor Wilsonl Santa Clara County (March

1989 - December 1990)~; Office of the.Mayor, City of San Jose
¯

, Honorable Osby’Davis)- Supervisor, Solano County--
- J_ofin DeVito, Contra Costa.W.~ter District (March 1989 - February 1990)

Tom Fox, East Bay Mimicipal Utility District
.. Tom.Graft_, Environmental’Defense Fund " ..

.... - Lori Griggs, CWPC Executive Director
Andrew John,_son, Contra C~sta Water District (March 1989 - February 1992)
Ronald L. Johnson; Matin Mu:nicipal"Wat__er District
Jo~ Jud.ge, Santa-Clara Valle.y Water District-~ Clifford_Koster, San Joaquin_County Farm Bur.eaij_

.. - - Norman L0uge_e~ San _Francisco Water Department
. _ Ed Seegmill,er, Contra Costa Water District (Mar~h 1989 - February 1990)

..... .. -" Honorable J~dy Stabile, Councilmember, City of San Jose -
_.:, Honorable Susanne Wi!soh, Superwsor, Santa Clara County (March. 19.~ .....

-- December 1990)

Southerncalifornia Wat~er Committee, Inc.

"--    ._ ’ " Honorable Ben Au_stin, S;vVCC Co-.C.hair, Supervisor, Kern County -
~ Honorabl~ John Flynn, SWCC Co-Chair; ~upervisor, Ventgra Cpunty (March

" - " -- 1989- F~bmary 1.992) , .
- - . Joan Anderson, SCW~ Executive DirectOr ’ "

-- ~ ’- Lynn Anderson, V~ntura County (March 19.8~ - November 1990)
~ - Earl Burke, Anheuser-Busch

"- ’ - ~- Honorable Gil De La Rosa, Mayor Pro Tem, City of-Pico Rivera (August i989 -
April 1990)      -                                1         , .             -

Honorable Susan Golding, Sup-~rv{sor, San Di~gdCounty (March~.1989 -_Ai~ril
1991)        -_                                      " ....

BillHill, Office of Senato~ Ruben Ay-ala; Board of Directors, Metropolitan Water
Distiict of Southeni~Califomia                 -

-" Rex Laird, Ventura County Farm Bureffu

- ’ -. (MORE)
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STATE WATER CoNsER,vA.’I’ION COALITIQN, UST OE REPRESENTATIVES

Arm_ando Lopez, Ag L~d Se~ices(July 1990_- November 1990)
Dan. Masnada, Newhall Land 8/Farming Company

.. Jack Michael, Countyof Los Angeles
\ John Morris, Irvine Ranch Wa.ter District
’ i -" Theo Nowak, former General Mana_ger,..-Chino Basin Municipal Water District

(March-l.989 - January 1991)       ’                                          --.
" ~, Douglas Re.inhart, ASL Consulting Engin~er_s "

- Lester A. Snow, San Diego County Watdr Authority - -
Honorable Harriet Stockwell; Councilmember, CitY of El Cajon
Peer Swan, Ir~ine Ranch Water District. -      -

- .~ Ed Tho~nhill, Metropolitan W~ter District of Southern California-
-. Tim White,_Ag Land Services ~" ._

Honorable Harriett Wieder, S~pervisor; Orange County ’"

,. - Other Representati es ,, "

Gloria Anderson, League_~of Women Voters of California
Carl Boronka~,,. Metropolitan Water Districtof Southern California; California

U~rban Water Agencies
-- Margaret Pascoe, Pacific Bell (north)- -              -

Frederick Cannon, Bank of America -
Bill DuBois,.California Farm Bureau Federation
Jerome. Gilbert, East BEy Municipal Utility District; California Urban Water

Agencies (March 1989- Deeember 1990)~
Lyle Hoag., California Urban Water Agencies

-. Pat Krone, Pacific Bell (south)
" Polly Sm.i~th, League of Women Voters of California (alternate) "

Richard_ Spe~s, Californ-ia M.anufacturers Association
Bob Vice, California Farm Bureau Federatign
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State Water Conservation Coalition
.. Agricultural Conser-vation,.  _  .Task Force  Roster ....

(̄as of April 1 993) .... -.

. .-; ~ ~ ~_ -~ "Agricultural-
~~

~ -C0nservati~nTask~Fori:eMembers:’-

..... Convener: Bil~ DuBois, California Farm Bureau Federation-
"- ~

Glorjgt_ Anderson, League of Women ~ote--rs of California~
"" -- Dr. Ch_’arles Burt, California Polytechnic State University, San’Luis’Obispo

~ "" Ed Craddock, ~Califomia D_~partment of ..Water Resources .....
,Dan Daniels, California-Association of Resource Conservation" Districts

¯ .               B~.ohay Davidoff, ~alifomia _Department-of Water Resources      ~..
..... Grant’:Davids, Davids Engineering’ (formerly represented CH2M H.ill)

.- John Fr.ase~, Association>of Cal.!fomia W.ate~r. Aget~ci_es (Jul.y 1,989 - December

..Lloyd Fryer,.Kem County Water Agency (alternate)
RobeaiHagan, Pi’ofessor Em.erj.’.tus~ University of California, Davi~

" __ --: Alex Hildebrand, South Del’t.a Water Agency ..
~ .-~ ~ ~ -Ray Hoagland,-California Del~artment of Water Reso_ui~ces,.

- Dan Johnson, U..S..Soil Cgnservation Service
-. " " - _ _ William Ketscher, Modesto Irrigation District (ali-ern’ate)

- Cliff Koster, San Joaquin County Farga Bureau
.... -:- ~ .. ~- -- Rex Laii’d, Ventura County Farm Bureau.

. TirffLeathers, Reclilmation District 108
- "-- _

¯
T~’rn Lev3~, Coachella Valley Water Di~triC~

- ~ " -William J. Eyons, Jr., Modesto Irrigation District~.._

..- ~ James McLeod, Banta-Carbona _Irrigation Distriqt- . -. :
- .

~ Ralph Memiielle, Imperial Irrigation District
~ Jewell Meyer, Univer__sity .ot’ California, Riverside~ ..

Jonas Minton, California Department of Water Resources       -

-~ " James B. Moore, Jr., TabOrs Caramanis &.Associates (form.erly QEI~ Inc.)
_. _ Mich~_l_ !~loynahan, Metropolitan Water-District of Sotithem California -

~" Dan Nelson,Delta-Mendota.yCater Users Association -_.¯
....... Dhve Pandl, East Bay Municipal Utility Distric[

~ ’" - ~tuart Pyle, K~m’Courlty Water Agency
/ " -- Bill Richardson, North State-Water Association -

Tracy Slavin, wegtlands Water District (alternate)~ -    ~               .
Polly Smith, League of Women Voters of California (alternate) "
Richard Smith, Willdan Associates (August 1991 December 1-992); B~iyle
.~ Engineering (Nove..mber 1990 - July 1991)_

Ken Solomon, Center ’fdr Irrigation Technology, Califorfiia state U._niversity at
.- Fresno                          "

ByroffSteinert, Westlanas Wrier District.           -~
-- Dana_Wisehart, Association of California Water Agencies

-. - " - (MORE)
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" STATE WATER CONSERVATION COALITI~)N, AcR~CUtrU~t CONSERVATION T~� FORCE ROSTER

...... ACTF Interested Parties:.

" Tom B~rliner, San Francisco City Attorney’s.Offi~
~ - . Barry Brown, Western Farm Credit Bank -

"~" Suzafine Butterfield, Solano Irrigation District
., Ha’I Candee, Naturald~esources Defense Council" .-

. Chelsea Congdon, Enviro.nmental D~’fense-l~und- .~
Harley/Davis, Central Valley Regional Wa’ter Quality Control Board
Russell DeLuca, q~urlock Irrigation~District " .._

.. - David Fu_llertoi~, Bay-Delta Hearings Coordination P_.roject~ Penny Howard, U~S. Buceau of Reclamation -
Carl Morris0n, Morrison & Associa~tes
Palma Risler, U.S. Environmental Protection Agency
Gregory’Smith, California Department of Water Resources

¯ Sami Xirassa, Natural Resources Defense Couric~l

¯ - StaffSupport: ’
//

Lori Griggs, Executive Director, Committee for Water Po.l.icy Consens,us-
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- " .Policy statement on _
i. __.-- Efficient Water Management for Conservation by

..÷ Agricultural Water Suppliers ....       . .. :

/               ~      /

; .~ "- -- ".,S In recognitio~ that California’s develdpeawater supplies are a limited resource with ....
’~ numerous beneficial-, uses, agricultural water suppliers Support effective Water

~ - ~ .... ~ ~n~nagement programs as part i9f an expanding conservation ethic, for all Californians,..
" The State Water.Conservati0n Coalition (.SWCC) recommends that agricultur~l water

- ,, suppliers shall continue to plan, ev_aluate and implement measures that will achieve
,-~-~ greater ef.f!~iencies and greater~conservation. Reliability of agricultural wat~r~supplies-..

_ is.fundamental to achieving conservation-benefits. "

"Water conservation" as related to agriculture means the redudtion of._the amount of
._ ~ .water consumed or lost 1) tfirou~h seepage ~r flows~to saline sink~; 2) through o~er

~ - ... - fo~’~as ofwaterdegrada~o~ai 3) through incidental losses to-anintended oi’non-essential ~.
~Included in iniended and uses~, or 4) through evaporation~ Savings can be acfi~eved b.y 1) improving the
essential.uses are: satisfying technologygr the methodsfor di.~eging, transporting, delivering, reusing, salvaging,

-" crop ev, apotranspiration, or recycling w.a._t.er; 2) adopting policies.that create financial~ncentives to save ~ater
" providing a leaching fraction,and discourage inefficient pi:actices; or3)’implementing other conservation methods.~

, ,water for n~cessary cultural "Efficient~Water Manag~ment’~ (EWM) means reasonable and economically-justifiable
-- . practices, and enhancing practiceswithin thesegeneral categories. The objective of Efficient Water Man~g_ement

groundwater stor~ ~e through -" Practices (EWMPs) is for suppliers to better serve farmers, including responding to
deliberate, non-incidental

~ recharge. ~ irrigators’ request~ for deliq~ry ofwal~er,_._ es.p~cially dn shortnotice, in.order tdfacilitate-
~ _ the~.eff’rcient use of water~. ’ ...

" ~. .... ... The goal of EWMPs is t0-~tchieve a net positive e_ffect on ~vater s~pply, water quality,
:~" - _ and on the environment, both within_a~d outside of th~ supplier’s gervice area. The

... ’SWCCi~e~0gnizes that additional fac~lities may be needed to enhance e-ertai~ water_
._                conservation pr0~rams, provided there is a net positive effect for the envirohmen~ from

~such- -----" ~-fac~lities.             -- -             ~ -     , -       :     -.

" -" EWMPs are-limited to actions that may be taken by suppliers who deliver water for
2"~ " agricuffural purposes. These actions ~hould promote imp~0vements in on-farm

"" ’ practicers. However, it is not~.the purpose of thi.s policy statement to addrgss 0n-t~arm
~ - irrigation. Neve.rtheless, the_SWCC recdgnizes that consid~erable water savings

potential exist~ in some are~ts thro_ugh improved on-farm praq~tices.      ,_

" .. The SWCC reco~mmen~ts that agricultural water suppliers commit to a. water con_servat~on
~ .:- planning Wocess that assesses, evaluat~ a_nd implements additional EWMP-s where

.~ "appropriate. As part of this process, supp!iers must commit to produce aiid implement
- a system-wide-conserVation plan. The_purp~_se of an effective conservation planisfor
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EFFICIENT WATER MANAGEMENT FOR CONSERVATION BY AGRICULTURAL WATER SUPPLIERS

each supplier to establish a comprehensive and continhoug ~ommitment to identify,
evaluate, and implement EWMPs. The Plan should contain the followingelements:

A. a system-wide water conseI~a.t, ion goal, or a target irrigation efficiency,
based upon an assessment ofwa~er conservation potential. Clearly, water

--. conservation potentxal vanes cq_ns~derably between districts and between
diffefent growers within a district, depending upon factors such a~
specific soil conditions; microclimates, and previous measures to conserve

B. a wa.ter management improvement inventory, which slqould include a ilst
of EWMPs~ which are determined as applicable for that supplier in
achieving it,s.water conservation,target and the estimated ~conomic costs
of each such measure.

C. an evaluation-of .the reasonableness and cost-effectiveness of each
EWMP or comrination of EWMPs.                        ’,,

D. a schedule oi~jmplementatioia and a" budget for a,specified time period.
E.. an assessment of the performance of previously implemented EWMPs,,

inEluding the amount of water saved. Supplier m~nitoring and evaluation
- is needed in all areas to determine the results of EWMPs.

F. 9 process and incentives for achieving compliance with goals or targets.
The SWCC also urges a__ppr0~pria, te a~gencie~’ .a,t all levels to provide asslstance and
incentives to prepare plans as well as help implement EWMP.s, including enforcement
of existing req~ui-rements for districts to prepare water conservation plans.

Every effrrt mast be made by the’~upplie~r to achieve the water conservation target.
Because the. applicatioia of EWMPs is based on local conditions and the overall
60n~ervation potential of each supplier, the water conservation potential Will vary
among suppliers. Also to be considered in con~.rv~ttion plans are programs that
involve actions among suppliers or on a re~gi_o.nal o~ inte~r~-regional, scale_.~

Water quality considerations 6ften extend beyond the service area of a supplier.
EWMPs strive to r~aximize the reasrnable and benefici~i use, including multiple" use
of water, before the water is irretrievably k;st, and strive to avoid co~mingling water
of unreusable quality with higher quality waters when .t.he combined beneficial value
of the water is thereby diminished. The salt load ,c.o~tained in the wateralso must be
monitored and managed, particularly when the water is used and reused and then
discharged to a receiving water body.

The SW~C has prepared _the following list of practices intended to help a .gricultural
""water,supplier_s achieve efficient-water delivery andfacilitate efficien’tfarrfi use, This

recommended list of E _WMPsis limited almost entirely to practices which promote
the efficiency of agricultural water use. EWMPs are only one of several options, all
of which have an unquantified potential -for reducing water use, some of them
controversiaL-
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Efficient Water.Management Practicesfor.
AgricUltur al Wate  Suppliers       -

The key POlicy recommendations include8 in th~ $ tat’e Water Conservation Coalition’s
¯ / ._ ~" "Policy Statemen.~ o_n Efficient Water Management for Conservatlon by Agricultural

.... - .- W.ater S upptiers" focus on water conservation planning to increase water use effici~hcy.

~ Such plan0ing and implemen_tation emphasizes Efficient Water" Management Pracficds
"- (EWMPs) that include but are not limited to activities and policies that: 1 ) evaluate the

efficiency of the current storage,_-delivery and di’~inage disposition of water; 2)
-̄- m~asure and account fo~ water applied; 3) provide wa~r tO farmers on demand (~lso

~ ~ .~-~--. known as- arranged-demand water delivery); 4) line c._anals to prevent seepag~ to
. ~ unintended uses; 5) evaluate andrecommend improvements to the un~form~it,,y with

~ which ~,ater is applie~; 6) assist~farmerS.{n calculating the optimum time-and amount
= .. of water to apply; 7) provide farmers witch financial or other in~ntives t0impro~the

efficiency of wateruse; 8) implement water pricing policies that discourage, wasteful
_ use.ofwateri~) estimate district-wide water balance; 10_) initiate and strengthen water..

- -, conservation and m.anagement plans; and ! 1) adopt performance goals where
"~-

~ "" ..~ "appropriate. EWMPs are organized into three major categories: A. Irrig~ation
- - ~ Management Services; B. Physical and Structural Improvements; and C. Institutional

~. . Adjustraents; the_se-EWMPs are described below..Spme EWMPs ~ay not be
~ " appropriate or economically feasible for all Supplie-fs..

~
:. -" While EWMPs are targeted at actions i~nd p0Iicies ~o be, c~-ied out by agricultural

~.- ~ .._ water suppliers, it is important to acknowledge that ’agriculture also relies on
-" ~. inves.tigati0ns,-r~se~ch; and advice from consultants and other:organizations. A_ny

.... -- ~mplementation m~chanism must recognize the-tong~te.~ wa~ management and
.... - - conservation effort which began in the late 1800s with the development of-the land

grant universities dedicated to ag~cu_l~ral re.search. Equally important developments
’ include the federal-stam2~ounty-supported agricultural Cooperative Extensi0) programs

- -- initiated in 1917, and the U.S. Soil Conservation S~iee and local Resource~
~- Conservation Districts which undertook p_rogramsbe~ginn~ng in th~ 1930~ A strong

~. -’~ iinplementation mechanism for ~iculture r~quires recognition of these existirig
~; " programs and that Suppliers include these programs,

/ ~ Evapotranspiration (ET): water conservafibn and efficient management ~fforts.
the quantity of water                                     . ,

¯ and evaporated from .... ~

.... surrounding soil surface, ig ti g,- expressdd as a depth of waterA. Ir r a on Mana ement Services.
~

in inche~°or feet. ~ -~-

~
~ Leaching requirement: the 1. Use historic and current crop water use data (evapotianspiration~ plus -~
amount of w.~ter required tO leaching requirementS),

.. flush a sufficient qu’antit~;0f ._ ~ ’.
accumulated salts "from the

~" -root zone downward to--" To promote efficient water management, agricultutal-w~ter suppliers ~hould.make
mai;atain full crop available to farmers data heloful in_adjusting irrigation schedules an~d improving
producti~i~ty, irrigation water management. -
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EFFICIENT WATER MANAGEMENT PRACTICES FOR A(;R~CULTURAL WATER SUPPLIERS

To be more efficient in the management of water, agricult, uraI water suppliers
_- - . typi.call~ use two types of historic data in their planning, process: 1)-their own_
~, evapotranspiration (ET) reco~:ds.for various crops from past years; and 2) historical

ET data for their region or axCea. Historical ET data has been published for a number
of areas in California by the Department of Water Resources(DWR).

~ Historical ET data is primarily aplannir~g tool. To more aqcurately estimate water
"- - needs in a region during the growing s~ttson, current ET data should be used: The

.. ~ t " ET Ofarreference.crop ig aVailable from dat~ supplied bya series of DWR-operated
--~ climate stations, located throughout California, called California !.rrigatidn

Management Information System(CIMIS), and from.other services. These Can be
used- with verified coefficients to estimat~ crop ET

Values of ET are really estimates of actual water use byspecific crops/fields. The
next step in efficient water management depends upon farme~ within the supplier’s
service a~?ea. Devices or methods which monitor the actual.soil moisture in the crop
trot zone should be promoted by suppliers to assist farmers in accurately scheduling

.. irrigatio, ns. Farmers should be encouraged to use devices such as tensiometers,
- moisture..blocks, neutron probes, and. soil probes in order to determine crop water

,. needs. Thes~ devices or methods are very effec.tive when-flsed in conjunction with
_.~ ET data to more.lprecisely schedule-irrigations. "

~
.-’ 2. Provide an irrigation specialist and/or consultant. --

.’- ~ - Agricultural W~iter supplidrs should. ~onsider obtaining the services ’of irrigation ~
,- speeiatist.s or conzultants experienced, in’ on-farm v~ater management.~.These,

, specialists can monitor water management practices in the area and provide farmer~
.- information which may improve on-farm water management. Larger suppliers m_ay

~ - emp~loy an irrigation specialist, while smaller suppliers~rnay .desire to share the
’~" _ services of an irrigation specialist or c~nsu!tant: (S_ upplier~ may provide farmers

~ Salt balance: the condition
information- on: weather, crop ET~ soil’-moisture, holding c~tpacity, ..crop

v~hen th~ amount of salts ~rdded- cha{i~cterist_ics, irrigation scheduling, and water-use planning. These irrig~tioh
-̄~ to a soil profile through specialists also..can help farmers solve indiVidual water_man,dement problems.)

im~ga-tion and the amount ~ ~ -
¯ " removed by leaching are equal -]" Mbnitor.s_alinlty to maintain favorable salt balances3 in th,e crop root zone._--

(i.e., no net gain nor loss of --
salt-i~n the crop root zone). Salinity management requires careful monitoring of all the forces a~ting upon the
This balance will be -

" established if adeqflate water, soil, and crop. Each requires monitoring to determine leaching requirements,

¯ . leaching occurs. The average based upon the salinity of: appliedl water, amount of drainage :effluent, crop

~oot zone salinity will del~end tolerance levels, economics, etc. Leaching _tO correct salt accumulation requires
upon the amount of leaching additional water.
iind the quality of the applied
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EFFICIENT WATER MANAGEMENT PRACTICES FOR AGRICULTURAL WATER SUPPLIERS

4. ,~ Recommend more efficient pre-irrigation technic~ues.

guppliers should promote~ 1) tailoring pre-irrigations to meet the actu~tl
--~ leaching and soil moistur~ storage; 2) pre-irrigation with an appropriate ~yst,em

’Disiribution uniformity: flue which will provid_e good distribution_ unifonni~4"and reduce to a m~mmum
,ratio of the minimum depth o~" undesired de,.ep percolation.
water infiltrating within a field _~- - ~ _-
t~ the average depth of water The purposes of pre-i~rrigation are_ to store water in the root__zone~or later use by the
infiltrating the whole field, developing crop artd for weed control, salt management, seed bed preparatiorr;
._ .,-, comp_osting, and w~ildlife habitat: Soils have specific water }io,lding capacities

.- (depending upon texture) beyond which water is not retained in the root-zone.

-~Mobile Labs program: Excess water would become deep percolation. (The Mobile Labs

Developed hy DWR’s Office be expanded to help’in this important area.)-
of Winter Co!!servation and .~ "
funded by the State Water -- -
Resources Control Board, the - - 5. Promote/provide evaluations of on-farm irrigation systems.
Interagency Mobile . . -.~ ..... -
Agricu!tural Wamr .,, Irrigatio_n evaluations such as those pl:iSvided..by Mobile Labs and other, c6n__sultin~Conservation La, bo.rator~
(Mobile Labs) is an services can identify .c.0rrectable probl~has such as wo~ nozz]es, uneven, spacing~
educational and demonstration uneven nozzle sizes, excessive run length, etc. Also, eyaluations m, aY identify when

-" program involving irrigation and where over- or under-irrigati6n occurs. For those suppliers which utilize an
systems operation and irrigation specialist, on-farm irrigat~on system.evaluations cotild be 15~rt of th_e
managem~-nt. The pr0gram:s ,. supplier’s 6verall program, thus-suppleme,nting the efforts of other services or
purpose is tO inform farmers of Mobile Labs...(P~esently, more than 20 local_age_.ncies i~art~i¢ipatein the Mob~qeLabs ....
irrigation system evaluations, program, which alone since1981 has evaluated more than 2,000 fields in,California
demonstrate how evaluations -- about 1% of the total number.) ".. ._
are performes!, explain how ~ - ,,
on-farm efficiency can be ,. ’" -
increased, and provide

6. Provide irrigation ,management improvement Services.
-qnfortnation on im.’_gation " : _

scfiedi]ling pr~ograms and "- ’: "-
techniques. Each mobile lab An on-farm irrigation improvement program conducted throughout the irrigation
consists of a van or truck _with - season identifies problems and the man.agement changes needed to improv.e field
the necessary ~ools and
equlpment to properly evaluate irrigation efficiency. Inform~ition Collected_ through the pro, gram can be. used to_.
all type~3firrigation systems, assess current~water management efficiency and identify corrective measures.
which are evaluated in the (Westlands Wate_r District currently pr6vides intensive im’..gatiort,-improvement
field bycrew members, services-to its farmers. In this program the I3istric~ pa3?s a portion of the farmer’s
Following an irrigation system COSt~ tO hire an approved independent irrigation consultant. The consultant
evaluation, improvement evaluates irrigation system-performance and management during the irrigation
recommendations are ~eason and makes recommendations for improvement, inclu~ding an evaluation of
developed and explained to the the benefits and cost. The consultfiiat also i~rov!~des in:ig~tion scheduling services.)
farmer.

¯
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EFFICIENT WATER MANAGEMENT PRACTICES FoRAGRICU~LTURAE WATER SUPPLIERS

Physical and Structural! Improvements

\ ~ ,~ " 1. Provide an~ use wate~2measuring’devices. ._

Supplier delive_ry systems, as well as on-farm systems, are improved by,water,~
measui:ing devices, such as meters, flumes, weirs, electric pump meters, and engine
hour meters. These ~ould allow district managers and the growers to accuratel.y
evaluste the benefi tsofin frastruct, ural improvements and changes made in on-farm
water use practices. Recqrds can be included with billin~g statements, showing th~
previous ye.ar’s water-use for the same period, for example, and so .permit
evaluation of the effects of.changes in irrigation management, crop selection, and

_ land use practices_from~year to year.

~, Pl~r]hing and ev..aluation of water.management programs dependupon the accuracy
o, of the begt av,~ilable data. Comprehensive and con_sis~tent water measurement and

.- . -data collection should be .required of all-suppliers, as the first stel5 in the
implementation of water management pol!~ies.               "

A~tditional benefits mi~h~ be greater availability of crop and, regional water
application data. Flow-measuring devices canassi~t farmer~in get~!ng maximum
benefit fro_m, wate_r and salinjty management practic, es.

"- ir~ addition, farmers should be encouraged to voluntarity measure groundwater
withdrawals.._Well monitoring is critical to evaluation of management programs.

~In addition to enhanc.!_ng the 2. fine ditches-~nd canals or use pipelines6 wlhen appropriate.

accu~cy of water _ "- .. ~
measurements, an in-g~:ound Seep_age and-e’vaP0ration losses in ditches_’and canals can be minimized by
press.urized pipeline delivery~ replacement with pipelines or lining with beia’tbnite clay, concrete, or ~ewer pourz
system allows oh-demand - ¯

- del.ivery to growers, saves ditch in-place plastics/textile membrahes. To reduc~ on-farm seepage losses, ffuppliers

maintenafice costs, eliminates should consi.der helping farmers line ealtth ditches or_replace ditches with pipe_lines,
-operational spills, evaporation - e_xcept where seepage hag been determined to be an~ effective, component of_ a

"losses, and losses to groundwate~ recharge program. The costs to..impl,ement this EWMP may be
phreatophytes. Whe~ beyond the financial ability of a water_ supplier and ma) .require external ~nancing.

. determined as a cost-effective c~-e must be taken to identify potential Wildlife irripacts and loss or gain of
measure, suppliers should fai:mable acreage before implementation. (U.S. Department of Agriculture-Soil
install pressurize.d pipelines. Conservation Service cost-sharing,~a,y be available for some practices.),

12-6
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EF~clEI~t ~VAtEr MANAGEMENT PrActIcEs For AGrICULTUrAL water S0emers             ,.. ~, _.

~-- x,~.. _ - In some.areas Of California,. the price of irrigatioff_ water is relatively low, often
.~ ~ -- purchased at~’flat rate. Thus, other aspects of fa.g_rming receivemore attentfon (such ~ ----

-- _ .... as fertilizer or’p~st managemenO than water management. Water prices can play.an--
- .~o - .... important Pa~tor-irLov~rall water management. A few suppliers a, lready are using

alter._native., I~ricing structures for water, such as tiered pricing, either_for irrigation
~" - ’ " " -water or drainage disposal: Any excess fun,ds could be_used to improve district

.~ d~livery facfllt~es or, be,loaned to farraers t~ improve on~farn~i~rrigation systems or
.- - management. Deficits may be more .difficult tb manage._

- ~ -- - _ .- Tiere~t rates, sometimes ~Iso_known as blockrates, c~n be designed to-increase the
. ¯ price of w.ater for increasing quantities of Water delivered to the farmer. Because ~

-- the,pri~-e of_water plays,,an ~m~o~tant ml~ in the management of water, the ba_sic
puff-pose is_t.o diseour.age the over-applicatidh.of’,~ater. "

"- .~ ~ Tiered..ra_tes for surface water soid to ~owersoin agricialtwgl areas~may be-an.
’ efficient and practical means to ~ncourage water c0nserv.ation. As a result, ~ater

o. supply districts Should seriously Consider the implementation of the.se-rate~ as"
several distrietsalready have. Because of issfles such as _l_eaching requirements,

.. groundwater substitution, relative short_n_ess of surface supplies, crop, soil and
~. ._ ._ climatic conditions, suppliers m~st be free to shape tiereO, rate designs to sperific-..~

.-. conditions: ~ - x:. - ...

.... ¯ - 3. ... " Inerease flexibility in water d_eJive~ td.the farmer,

¯ - - . Many._f.acl6rs ~ffect the efficlency~of irrigation water use.~ Among these ~re soll
¯ t~xture,.uniformity, surface.gradient, length of]rrigatibn run,,.weed growt~a, trash ""

from previous plant growth, the che~ mistry of the irrigatio~ water, the cheCnistry of
the_root zone soil, the del~.th i)-f the unsaturated zone, wind v~locity~,humidity, air
temperatt~re, design and condition-of the~vaterapplic~itio~ system, andthe d~gree
of expertise of the:farmer.

_/- ._ ". .. ~
If all of!he abo,ve i~acto~s ~’~ optimum.~, but the water to be applied tffthe soil is not
~vailable to the field at the optimum time or ifr the oibtimum-amount, the resulti.~3g

. irrigatioo efficigncy, will. be adversely affected. The-uncertaint~7 of weather~

_- - .- forecastin~ does not ~llow~a farn?er sufficie~r]t lead time ~n orderin~ Water. Unlike
" -. ¯ the operation of airiunicipal water system, an agricultural water supplier’s system-_

usually is~not_able to furnish.water on defiaand, and many fim~s not even .within          --
seve~r_al days o.~the time at whi.ch delivery is requesteit.          -        ~-_

Flexibility afthe supply is timited.bec.ause: a) the supplier m~y have limited access ~ --
- to the water source; b) _the3upplier’s conveYaiace system cal~acity is limited;, c)

storage within the supply syste_m may be inadequate: -
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EFFICIENT WATER MANAGEMENT P~AC~CES FoRAGRICULTURAL WATER .SUPPLIERS

Some supplier sYstems are limited in ,ability to serve the farmer on an arranged-
~Arranged-demand water demalad7 basis because at.the time the system w~as de,signed the value of arranged~
delivery: the day or d,ays of demand response was not as well understood, or the investment capital was not
water availability ~re arranged available to construct such a system. Hist6tically, the supply0f water generally was
between the water supp!!er and greater than the demand, thus the value of water use efficiency was not a .large
the user; the rate and duraffon factor. Some suppliers and some farmers have not yet considered the costs and_
of irrigation water application -benefits of redesigning ~ind altering their supply systems.
i,s controlled by .the user.

The efficiency of water use is extremely impbrtant, but should not-be the sole
determinant for choosing a distribution system. The efficiencyof both capital and
lab6r use are factors which usuall~dictate a compromise in system choice.

As ~he relationship between flexible water deliveries and the efficiency of on’farm
irrigation practices becomes better understi~od, there will be increased interest on,.
the parts of farmers and water suppliers to consider operations and delivery system
improvements.

It is possible from an engiiaeering standpoint to redesign a supplier’s delive
facilities to achieve water savings tl~.ough.flexibl~delivery. -Farmers may not be
able to pay for the facilities. However, Outside entities may be willing t9 help fund

~
water-saving facil, ities.      !

~. 4. Develop public information,programs."

Supplie.r_s could provide farmers with information on the potenti.al for on-farm
._ - ~.. water ~onservation. Farmer~,might find new ways to improv,e their own SyStems.

.... M~any .s~ppliers have excellent information programs., which publici ,ze specific
actions farmers have taken and ~e measured benefits from taking that action Other

~ -.:~ farmers then have the opp6rturlity to evaluate those same- actions for their own
-- b~nef~t:~ Program~ shoqld be developed that explain ~ as well as how~improving ¯

irrigation management is beneficial.         . -,
.-~ Conjunctive use: the.

" operation of a groundwater" "" ’ "

-~ basin in coordination with a 5. Promote conjunctive use~ of-ground and surface waters.

surface ~ater-storage and S " -conveyance system. ,.The
Continual, 16rig-term g~gundwater overdrafLis a problem that must be addressed.!" purpo._se is_to recharge the

~ ¯ basin during years ~f above .....Recharge of conserved agricul_tural ,w._ater an, d storing it in gro_undwate_r basins for-
’ - average water supply t._0

~ use during drought em~rgenc,ies is a~sound-water management practice.
provide storage tha_,t can be , ......
withdrawn_ during drier years :- Conjunctive use programs make use of the storage 6apacity of groundwater aquifers
when surface supplies are tO allow the redistribution (in time and place) of water from when and where it is
below normal, available to when andwhere it is ~eeded. While planned seepage to groundwater,,
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E~FICIENT WATER M~ANAGEMENT PRACTICES FOR AGRICULTURAi"WATER SUPPLIERS .....

~ .~      -’ by over-application of irrigation water; ca.nal ~eepage and so forth may represerit
. important conjunctive use measures i .nisome~are~as, incidental or unintended loss.es

shoultt not be promoted as conjurictive use. Conjunctive use programs, of
-- -:~ . ., necessitY, need ade-~luate;i:echarge-and extraction capability. Where it is impr,.actic~d

.- ~’. t~ir a supplier toimple~ment a conjunctive use_program,..suppliers should consider
a program with Other suppliers. It must be recognized that new conjunctiv~ use
programs are"expensi_v.e. The n~ed for dual Surface/grotmdwat~r s~stems requires
the additional cost of keeping pumps in standby condition. ,. ..      ..

-" ,_. 6. - Facilitate v~luntary transfers of’water betw_cen suppliers.’

~ , .... Marry suppliershave internal "pool"~arrangement~ wher,,eby c~stomer~who have
.~ - excess water can sell ~or-~ransfer.the e~cess to other users within the supplier’s

__ .. ~. .. - " service area:’Kem County Water ,~gency ha~a pool~arrangement_to transfer water
- -- - - and paYments between stippliers within KCVCA’s.service area. Thus¢’availab~

.. supplies are maximally used. La.ck ~fSfl~ibility in ,t, rarls fe~rring excess water could
~" :" - , -lead t6a "use it or lose it"’philosophy that does not ~ncourage conservation.

~
-- " ~ Water suppliers should work to remove Or mitigate anyunnecessary Nii’riers to th~

voluntary transfer, exchange or marketing of conseVrved’wat~r_..

, . ..... 7. Add~-t ped~ormance goals where appropriate. ~

~ .Management techniques driven by-perforn~ance goals andmonit~ect.by accurate
"~_ . measurement can lead to .m.or~efficient ~i[er use. Forexample, perform-anc~goals

,. ..... ,, eo_u_ld i~nclu~de_reduced s, ys~em, losses~improved iifigatio6 efficiencY,, re-d~ced~
seepage, and impro,ced_ drainage management. = ’-     __ --            -

~- 8. _ Facilitate voluntary r~tirement of land (}’roan irrigation) whichis ~ot’ -
- ., economically_feasible to fa.r.m. ~ ,-,

The water supplier does no~t have the authority-o_r the responsibility to determine
whether land should beretired from~irfigation. In the,event ...the land owner makes

" _.. st~ch-a’decisior], t_he supplier-should facilitate alternative beneficial uses~of the
"- w~iter. -(Retiring land from irrigati6n may create problems invoiving weed and pest

control and toxic soils.)~ ~                , "
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¯ EFFIcIEnT WATER M,~nAGEMENT PrAcTiCES-FOR AGRICULTUR~i. WATER.SUPPLIERS " -~

~    ~ "~ _. 9. ~ncourage use of reclaimed water th~meetgall h~alth and s~fety cr~ria.

.. " ~Us~ of reclaimed water for agficultur~ i~igation pU~ose~ s~uld~ be in accordance
-- - Wi~ p{O~isions of Sections 13550, 13551, and 13552 of tile Calit~mia @ater Code,.

.... " C-11
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" On-Farm Practices

." " - ---:i. Intro_ _.u on -

Water is the lifeblood of California: for agriculture, for municipalities andindustry,
and for the enviroViment. We are faced With harsh realities: an uncet-tain economy;
unpredictable water supplies marked by multi-year droughts; a burgeoning 15OlSulation
that must be fed, clothed, and housed; and decliningfish~and wildliferesources,
several to the brink of extinction. California’s State Wate..r Resources Control Board _
and also federal leg~slatmn n~w are reqmrmg major acuons to~estore fish and aquatic
conditions, e~pecially in the San Frarici~co Bay-Delta E~tuary. and its tributary
watersheds. New water projects in Caiifomia are unlikely _until the urban and
agricultural Sectg.r~ exhaus.t the opportunitie~ for using already-developed supplies to
their optimum potential.       .. ~ "

_. - Current conditio~ havecreated incr~sing competition for water, now dedicated to
...... urban and agricultural "uses. Adilitionally, it is recognizedthat there is not unlimited

,_ " wat~i" that can be transferred from agriculture to satisfy ~urban growth, in California.

, .. There is a commitment that a large,r share of Califomia~-s Water is needed to restore and
~ " maintain aquatic environmental resources that have been impairea by water development

projects.

- ,_ ’ Advances ~n plant genetics may yield varieties of crops that requi~e less wate~ per unit
of crop production or have a higherosalt tolerance than current varieties, wit!iresujtant ~
agricultural water savings. In dealing with current realities, itLis recognized that    _
advances already ma._de in irrigati6n science -- ~e subject of this"pap~r -- are yielding
more efficient water use now.~        - ~                                      .. --

~
_. ... How much water can be g~nerated by agricultural water eonsei:vation is a qf~estion that

has been before water professionals, environmental supporters, and t~e public .for th~
past decade. This question has two important considerations: how-much can be
achieved by the actions of water suppliers and how much by improvements in farm
irrigation practices?     ..

Questio~ about agri~’ultural water~ use and cq.nseivati0n shou!~l be addressed against:
a project.ed.11 million increa.se in the state’s population by the year 2010; greater~

,- , alloc~tion.s of existing Water supplies to fish, wildlife, and other environmental
~... ,. purpos, es; the effects of water availability on California’s food supply; and the’effects

_ ~f water supply on agricultural expdrts and th~ likely in~’ease in food imports, with
- resultant impacts on the state’s economy.

- .~ Agriculture, in addition to b_.ei)lg a stable and major element.of Californ!.a’s economy,
" is both a way of life and_a livelihood. TheseVtre .significant factors in understanding

_. the differences in objectives in domes-{ic use of water vis-a-vis agricultural water

.... ~.D-1
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" O~-F,~ PRACTICES- ~¯

" .~ requirements." wtren making decisions, a4arm~r~must take _many fa~tor~ into,
.. - . - ~ consideration (discussed under "Farmi.ngls A Business." l~ages D-4 to D.6).- While
~ - economic donsideratio.ns are primary to farmers, ~bnsumer choices.dictate what

farmer grows:                                ¯

I1., Background

- " - ...The Agricultural c~nservationTask Force~(AC’/;F) of t.he_Stai_e Water C0nser~ation’---

~ Coalition (a joint project ~f ~e Southern California Water Committee and the

., ._. ~ northern Califohaia-based Committe~ for Writer Policy_.Consen~us)fias con~pleted a-
: _ policy statement and list of EffiCient Water..Management Practices (EW.MPs) for
-- agriculturat’-~ater suppliers. The Coalitiorfbelieves tiiat off-farm pract~es may

: account for a significant portion of the potential for water ,conservatio.n i9_ California,
~’- .. ’ . .... and requested the ACTF t~.p_repare an’on-farm practices paper.

rivespbse iObjIII. Pur    s    ec

" The objective ofth~s paper.~s twofold. One of the l~Li._rnary purposes is to enl~an~ the
- ~ --. public’s- understanding regafdin~g ~gticultural water .use and the various_ factors

° ’ :. involved iri irrigation managemenffdecis~o_ns.

.- ._The’other primary purP6-se of’thispaper is to-identify~ and promote the aggressive
..... . .,.- implementation~bf t~0se on-.farm practi~es that wilf~conomically imt~’ove water use

_- efficienc, y. WhiIe agrictiltural water_suppliers cannot mandate on-farm water u-se,
]’ - farmers" are u~ged .to support programs T.’or incentives ~nd disincent.i.v6s that will

encourage efficient on-farm use
drainage _fees, technical and transfer. assistance, and so forth). ,The use of incentives

~- and disincentives can influence more efficient use of water. "

- K~y 6bjectives of efficient, effective on-farm practices are to imprbve an-d increase
" --- .:- . the qudntity arid qu_.aIi-ty of crop yield, with associa..ted ecqnomic _and water con.servation

benefits~ There are-~fikely to bE long-term financial-benefits-t6-irrigators from
implementing efficient on-farm practices..

An additional pfirp0se of this paper ~is to round rut the total picture of water
conservation and efficient use opiportunities in Califohaia; to help ensure that the

_.bread_th of water issues ~S addres~.~& (The Coal ition’s scope-6f work on~ conserv~ation
and ~fficient use also include.s: urban cbnservation; reclamation and reuse; and
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_ .. .- , voluntary water transfers and-exchanges.)- In tei-ms of-agricultural, water use, the
..- .. suppliefqev~l and ttie ~n-f ~a_r4m level both nee4to be considered. Thei:e are differences

between what-.qan-be done by agricull~tral water suppliers and what can be d6ne (~n~
farm regardifig conservation opportunities.            .             -~     "

~ ~ - The_Coalition’s efforts dre concentr~ited on identifying the range ofpolicies,~programsl
_ ~ - andpractices that~will achieve Conservation or-more effi.cient usegfCalifomia’s water

-- i’esource_s. It is not th~ pu~ose of the Coalition nor this ~aper ~o recomn~end what
should be d~ne with any water conserved through implementation ofefficient on-farm
pracuces.

IV. Guiding Principles_ .

_ --: The Coalition urge~’farmers to adopt tti~ followingprinciple~ i~a managingagri~ultural
water .supplies, recognizing~ that there exists a wide variety of conditions and
objectives throughout Califo.rnia: _                  " ’       .._

1. Recognize th~at appropriate stewardship of agricultural landand water
resources cont, ribut-es positively to maintaining a quality habitat for-

_      : .... people as well as for fish andwildlife resources.                           --

°- -~ - - 2. "Strive to minin~-ize the amount.of irrigation water to produce crop
_ yields cons!stent,with economic conditions and long:term productivity.

3. Adopt~water manageme,.nt practices that benefit and preserve long-term       -
......... ~ groundwater res-0U_rces with respect t6quali_ty-and quantity.

4.. Se~and meet-efficiency targets for various water conservation
.... measures.    ~

’ ._ --’ 5. Maintain a .!0ng-tenn View of the use of land and ~,ater resources and
- ~1~o give attention-to drainage and salinity impacts on p(oductivity of

immediate and do_wnslope lands.              -
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6. Use appropriate irrigationtechniques and update irrigation-equipment
anff~nanagement as they become._economic and as indicated_..by the

.    best available scientific information. ~

.... 7. Plant crops and varieties that a,re consisten.t_with market opportunities,
,c , the,cost and availability of water, and other fa~,clors:

8..Seek resolution to.~!ocal detrimental effects to others frown changes in
tailwateLflow or watbr quality.

9. Consider proposals for water transfers that wil! benefit both buyer and
sel~er, taking into a(~count meas~ures which resolve third-party, and
other impacts.

V. Faiming Is A Business

The publ~’c should unders’tahd that farming is a business and must generate income to
provide a comparable re~t, urn On investrn~ent, labor, management, and risk. as witl~ any
viable economic, enterprise. As a business, farming involves decisions bas,ed on many
6ritical factors:             4, .... -

1. Water supply .... -

a. re_liability

b. cost

~ ~" q "~r~ua~"’ ~ "

d. ~iuantity

e. source (surfac~ or well)

atory2. Regui requirements
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3. Economics

a. market conditions for crops produced

b~ p~r~duction costs

c. -crop prices

4. Soil-and f~po~raphy - -

5. Climate

a. " temperature (heat, frost, growing season)

b. rainfall(amount and timing)

c. wind conditions

6. Labor availabili~/and cost

7. Infrastructure

Hand-move sprinklers in
mature orchard.

., Farmers must economically manage all f~aing inputs, including the cost of irrigation,
_ A few years ago the cost of irrigation was ~ smaller part of crop production ~osts.

Irrigation costs have dramatically increased in recent years due to ri~ing e~nv ironmental
requirements and to rising energy, water, and labor costs. Tliis has reduced the

’~ .. farmer’s pr~ofit margin and increased the m~nagement required to control irrigation
--cosis as much as possible.
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.. - __; ;" Pre~s_~urized system.s.-dft_en are suggested-as the way to Conserve-water, sUCh- as
J ... @anging from_floodirrigation to sprinklers; .Whe.t_her gravity or pressuri_.zed, a well-

- ¯ . _. -- designed and ,well-managed s~stem_appropriate t~ the field’s terra~n, s0il, crop, and
2 " flow constraints can ~hieve the maximum attainable distrilchation uniformity o~-er the"

- life ..of the system. On-farm irrigation evaluations conducted by the California
Dep .a~t. merit of Water Reso’urceg and otfiers indicate,-that the management of_.the
irrigation system i~, in-fact, more important          ~"-        "       ’ "_ in improving irrigation efficiency than the -

-- ". type of irrigation system utili.zed. Furt-fiermore, the cost of more intensive management
usually is less than-installing arid oper~ati~g ~tternat-ive systems. _Good manag.ement

.. , maximizes the.efficiency of a.n~ irfi-gation system. -

.... ... -. F~imaefs must c61asider increased energyrequi~rements, as weil as associated economic
.., ~ and environmental costs, -reqtti~red’to operate a ixessurized system. Labor costs and

availability and init{al capital costs als8 must be weighed b~�- the gannet, before an3;
system is selected~._                 . ~

VI: Promoting On,-F_arm ’Irrigation-Efficiency-in..
G#nerat,

~mpi-ovements in on-farrrr irrigation effic!ency should consider th~ effect of.such
- __ ~mlJrovement~ on lodally avai.lable water supplies and possibly on other factors,~

incltiding..wate~r quality and energy use."

"l~he foi~!ow.ing guidelines may be u~eful:. Farm irrigation practices that redude runoff~
°- or deep percolation may decreasd-.,the quantity, of water farmers fnust order or pump

"- from their wells,-i~ut generallY will no~ make water available for alt.~rnative use~. Only
- those ’pra.cfices wtiicl5 reduce evaporation..fr, om ,water or so~l .surfaces," reduce

-. " .. - evapotranspiration,.or reduce unrec~tera~ble lpsses to saline water bodies-can pro~iide
.. water for a~ltemative uses.                    :                          ¯.._

St_udies.~0ver ha_any years have sought t0-quantify potentials for real w.ate~ savings,
- Estimated savings depend ~pon conditions find assumptions made._ In bri~ef, little

.... water-can be conserved in areas. where re_t, uN flows (surface_flows. and d_eep
- - " percolation) generally ~e now bei..ng reused, such as in-ih~e Central Valley. In those’-

.. -- situatiort~ Where more efficient pr.ac~jces do not lead to real watersavings, attention
~ ,.. to-such practices still m.ay be important-to reduce leaching of-plant nutrients, lessen

degra_dihg groundwater quality\.redu<ce drainage need% and p~ossibly inc~ase net
- J’eturn per acre. -- .. . --
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ON-FAP~ PRACtiCES ,,.~

-- , Efficient irrigation man~agemen,t requires that precise, controll~d quantities of, i~vater
- ~ -- ’ - be applied evenly throughout the field. Attainable distri_bution uniformity (DU) sets

--~- ~ J the upper limil~o’Tirrigation efficiendy (IE), unless the field is under-irrigated. As its
_ - iaame irnpti’es~DU is the measure of how evenly the.water infiltrates intO the soil profile"

-.. -7,.- ’IE = Irrigation Water -across the field. IE meast~res howefficiently water is applied to m~et beneficial uses?
Byneficiglly Used/(divided.by)Berieficially-u’sed v~a_~er’(BU) is the amount of irrigation water that satisfies a porti.dn
Irrigation Water Applied x 100__or all of th6 foll6wi.ng: evap~otranspiration~ !e.aching _r.equirement~ special_cultural

. / - practices, an_d/or stored in the soil for.use by-crgps.

" The leaching re~quirement i~the ~mount ~_f water required to flush a sufficient quantity

..- ~ .. of,.aecumulateffsalts from the root zone downwa__rd io maintain full crop productivity.
,o -- ~. All irrigation water naturally contains salt. Many soils irI irrigated areas contain

" - natural salts and additional.salts re-suit from weathering. High concentrations will
-_ . re~duce crop-yield:" As crops utilize the water, salts are left behind in the Soil. These~

-’salts must.be leached out to mmntmn germ~nanon arid crop productivity.

¢
-.. IE can be used. to determine how efficiently
’ fi,eld, a farm, or on a ]arg~. area-sUch as an irrigation disffict. Seasonal Application

:- Efficiency (SAE) is a_term used._ by some agericies to estimate area-~ide irrigation
~; " ~SAE (E~’apotranspiration- efficiency.~ ’ _. - ....

Effective Precipitation +
~Leaching Requiremeni Depth ,The average DU ofirrig-a, tion S_ystems evalua~.e~t by the Ca.lifomia Department~of

.- + Wate? for Cultural Practices)W.ater_ Resources, Resource Conservation Dis.tricts, Westlan-d~.Wa[erOistrict, and
.:. /(divided by)Applied W~ter ¯ other entities is now aboui 70~75 percent. System design.argOt management wer~e found

, - __to fiave greater irffpacts on DU t, han the, type of system. Analysis bf the evaluations o~"
" ~ _. -..

~
some irrigationsyStems show~that the. DUs o,f well-managed production~scale fiel~ls

.. _
~ irrigated by furrow,’sprinkler, or trickle systems rarely exceed80 percent during the

~ystem’s ilfe, even though so~e’Dus are tfigher 6n small-research plots,. An average
DU of 80 per~n~ is-only, attainable for a system that ~s properly desagned when the field

" t~rrain, soil_texture and sloPe, and crop are considered. A system -~,’ith~an average
. ~. ~i0nual field DU of 80 per.c_e_.nt can be expected_to achi~ve-a maximum_IE of 75 p~rcent

._ ¯ ~henirrigation~ are properly timed, the soil i’s well-drained~and portions of the field
. ~- ..f .. are unde.r-irr~gate.d.~ Under-irriga~]on in ~any part £9"f thefield.result~-in increased soi!

salinity and reduce_d crop yields. Therefore, additional water must be applied to the
entire field. This woi![d reduce the attainab_le irrigation efficiency to 73 percenfi .2~laese

_ "
~ .: efficiency goa!.s may’be unrealistic under s._ome farming Condi~tions.,

-. .... The destination ~f the applied water(AW) is shown on ttie following diagram~ (page
-- . ..... D29). Thi~xtiagram graphically showswater movement_thro.ugh th~soil when all of-

_ -~ it is applied at-a DU o£.80 percent. ,Thi~ diagram shows where 36 inches of AW goes
.._ when it is used to grow a crol~: Minor evaporatb,:e losses~account for 6~p~rcent (2-1/

. - 4 i~.ches) of AW. About 26 i..nches satisfies evapotranspiration (ETAW) and 7-3/4
._ inches goes to leaching and deep percolation_ (DP). _The7-3/4 inchds of DP is not
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O~-FARM PRACTICES

uniform across the field, it varies from 0 to 16-3/4 inches. The leaching requirement
-depth (LRD) is one inch, the minimum amount of water requ!,red to maintain .salt

..
used later by a deeper rooted crop or percolate into a useable aquifer. Igee~ percolation
is o~y lost if itg finaldestination is a salt sink or saline shallow groundwater.

-,.

Furrow irrigation, of cotton.
Water (in this photo) is-

delivered to furro~s with gated
surface pipe,
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;Tedhnical gu!dance and assistance isavailable to irrigators from a vaoety of sources.
¯ ’ Farmerso.are urged to avai~hemselves of the many’ opportunities to benefit f_rrin such

..¯ assistance. For example, irrigators are Encouraged to obtain information-from such
entitlesas: / .... ,

1. University of California Cooperative Extension agricultural progr~s

" 2. U.~. Departmen~t of Agriculture ..
v - U.S. Soil C;,onservation Service,,. -, _ ~,

U.S. Agricultural Research Services -
.,- U,S. Agricultural Stabilization & Conservation Service

3. U.S. Departmen~t of the Interior

_ U.S: Bureau of Reclamation

4. Local Resource Conservation District

5. California Department of Water Resources (e.g., CIMIS, ~Mobile Labs pr~og~am,
..... ’ Ag Water)

- 6. -° Agricultural re~earch information availablei~r0m various colleg.es, universities
and public and private sector publications

... " 7. Irr.igation design and managemerit consultants.(pubiic and private sector)

8~" , Agricultural w~ter suppliers " -

’/’- " On-farm irrigation efficiency i~ affec, ted by a variety offaetorS,,r including:

Management
" The goal of any commercial farming operation iS-to maximize farm p~0fits .by

i~anaging the operation’s inputs and risks. The import_~anc~e of good farmmanagement
cannot be overemphasized. W~ter resources management is only orie aspec~’bf.the
operatidn’s oyerall m~inagement needs..Other management needs include: l~and

- -use, crop growth, fertility~, financing, labor, equipment, I~ests, disease, weather,
........ government regulations, p~rocessing, storage, transportation, marketing, and

-- accounting. Management priorities_must be weighed ~gainst one another~ts
,--- ~ measured by their impacts on profits. Also, management priorities must be

.~- adaptable to changing conditions.
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ON-FARM PRACTICES

!~ - 2. Soil Type and Topogr~apl~y ~

~2 ~-. -~ _ .....Soil characteristics andtopography affect crop selection, irrigatio._n method, and
" --~ " irrigation sched_uling, as outlined in the following paragraphs. Coarse or fine-

’ textured soils and-sloping lands often.present-problems which determine crop mix
~-" - .. and irrigation praetic.es. . .~

.... ... 3. CroUp Selection

,o Crop selection, from a cultural Perspective, should ednsider: .local climatic
.~ - " conditions; a,~-ailability and quality of water; soil type, depth, and infiltration rate.

"̄ Some examples of poor choices would be orchards on poorly.;drained soil, almonds
- where frosts occur into March, beans on fiat, tight soil, cotton where summer nights

~ - are cold, or rice on sandy soil. There are, however, times when farmers, for
economic reasons, p~lant crdps for whichthe area or soils are not optimal. Growers
attempt higher net retum crops even though they may not be best-suited to their
farm. Farmers are not always in a position to simply choose the crop best ad~pted

:-~ t e area.’ .

" 4. Suiiab’[e Irrigation Metliod_.

" ~ The method of irrigation and system designshould be suited to the water supply,
crop, land �onfiguration, ,and soil. The least costly form of irrigation.is often furrow
and border~trip due to their relativeiy low energy requirements and h~dware costs.

Matching the irrigation system
to terrain is very important, as -_o
illustrated by this drip-
irrigated orange grove. -
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ON-FARM PRACTICES                       -~

These methods can achieve high efficiencies, particularly ~n medium to fine
texttrr~d uniform sods, espe~ially~when tailwater it re-used. Low efficiendies can
"occur when these methods ._a.re used on vei’y higti i~take rate s6ils and fields with
signifi~cant variations i~i s6il textures in the direction~ofirrigati~n. Both cross slopes
(side-fall) and irrigation runs (end-fall) ~hould be appropriate and uniform, La~d-
gra~din.g cain reduce both slopes and r~niove undulations but deep -~utgand fil~ls or
shallow soils Can make th.is practice very costly or imp.ractical and adversely affect

.... ¯ ~ soil pfb~ductivity. ~ .

Sprinkl~r and micro_(~ip~minisp~nkler, perforated tubing), irrigation methods
with potential for-high. ~gation effici6ncies are s,~ited to many crops and terrain.
However, sprinkler efficiencies car~be low in windy a_nd high evaporation areas.

__ The pra~tieability of sprinkler and mi-ero can be limited due to-relatively high
..... System costs, energy r~quirements, and/or labor requirements.. Sprinklers are not

recommended where poor q,uality irriga~tion ~water can damage crop foliage. Drip"
~.irrigation is not now proven practical on full ground cover crops such as pasture,
grains, and alfalfa.    ~

5.. Irrigation Scheduling .
~’ Lrrig~tion -scheduling involves the decisions of when to irrigate and how much

...... ’~ ’ .water to apply. Decisions l~as~ed on.tradition ~nd ext~erience may be improved by
~" / ~/more scierttific approach,.,~hichl c~n lead to greater irrigatio~n effieiency_and the

po.t~e, ntial" to increase., crop yiel~ls. Scientific-irrigation scheduling~.~g~nerally
involves est.im~ing an allowable soil moisture deplefign and p~redicting the rate of
crop evapotranspir~tiion (ET) to forecast wb_en the next. irrigation should occur.._
F_adtors take.0 into consideration include:crop_~c~pe and stage oil:growth, method.of
irrigation andapplication system qharactefistics, potential ET based on climatic

Laser leveling can greatly
impi:ove distribution ..,
uniformity of an irrigat~ion                                                                                  -
system.
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fact.ors, and soil water-holding capacity. Improved irrigation ~cheduiing practices
ma_y identify fields that currbnt-ly m-e over-irrigated bht also may identify the need,
to apply more wate~ to fields that are und~r-irrigffted. --

_       Ideally, the.water deli_very system allows the farmer to receive water.on the day
required by the crop and at a-rate and duration that will replenish the soil moisture¯
depletion while minimizing losses. "Under these conditio~ns,-when water ig
available on demand, scientific scheduling can be imp!~.mented, with the po/~ntial

_¯ "- to significantly improve 6n-farm irrigation e_fficiiency and crop yield. Howeyer,
- un.like urban water supplies, irrigation water is rarely ayailable immediately. 0.n

demand. Instead, mos..to farmers have to order water one or more days in advarice
Of th¢~ scheduled date, making it diffi_cult to respond to changing weather and field
conditions. Furthermore, whter may not be available exactly when--ordered or it
must be taken at a fixed rate or for a fixed period of time. These c’onstrairits reduce

" _ the potential of irrigation scheduling-to improve irrigation ~efficiency. The most
-~ constraining situation iswhen water is detivered "in rot_ation’~ so that the farmer has

- no control over the irrigation date and usuallyonly limited cohtrol ove~-the rate and
duration of delivery. In this case, the potential benefits of scheduling Ljmproved

i.-~ - ~ crop yield and reduced water use -- may be very limited. The potefitial of irrigati0n
" scheduling to improve efficiency varies widely throug.h.ou(Califomia,’due to the

.... widely variable conditions under which irrigati.o.n water is availabJe to-farmers.

6. ,~    Irrigation Cost                   ~                        ~ ~.,

Superficially, the unit total cost of agricultural water apl~ears to _be muc~ lower than
.~for urban water. However, a valid comparison can only be made after considering
a number-of factors. The cost of agricultural water delivered to the farmer

\ - ...... represents only a fraction of the irrigation cost. At the source’, urban water costs
are comparable with the costs of agricultural Water, butincreases _in total cost on
the w.ay to the faucet. Urban water must mee_t evermore-sfl’ingen.t dri_nldng water

_ _
~

standards and may be delivered from relatively new facilities such as the~ State~
Water Project, conveyed hundreds of miles through open canals,’li~ted over "-
mountain ranges~ treated, tested, pumped through complex distribution systems,.

~ and billed by the three-hundredth.of an acre-foot. Urban wate? customers"also
-. _._ ~njoy greater supply reliability than farmers; state law ~ix(es priority to domestic~ .

use of water over irrigation use.

Agricultural water, o.n,the o’ther hand, is untreated and-is often delivered from olde~,
_. local systems that have long since been p~iid for. Farmers must invest hundreds of -

- dollars per acre for land preparation an_d/or pressurized delivery syster~s and
booster pmnps; as.well as pay for energy; water management, irrigation labor, and
reuse or di-ainage.
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v .~ " :: The foll%wing~,table provides examples oi~cos~s to api~ly one-acre-foot of water to
-- one acre ~with: a gated pipe furrow system with a o .n_e-eigh~ mile rtin a43d tail-water

" -~o . .... reuse; a hand-move sprinkler system; and a drip/trickle system 6n a 160-acre Cotton- -
- field in the .WesteirtSan Joaquiia V~dley. It takes ~bout 3.0 acre-feet Qf water per

.~ acre ~o obtain maximum crop yie3ds. These~cbsts are typical for properly designed¯
_ ..... systems. In addition to cost, system selection should be based on field terrain, soi~

._ " --~ . . .- _ texture, water.supply, an.d energy availability and~cost.
~

,~ ~- - " " - Irrigatiqn Costs per Acre,Foot"of Applied Water

7 _. -. ’ -- ._ -Furrow -- ,~ Sprink.ler :Drip
_

-.__ ~Capital Cost: Cost 6f Capital3 $30 $19 $ 68- ..... _
replacing, expanding, and/or.      _- O&Mn ~," -.19 - __\ - 33 1 1-

, " improvirrg irrigation - Energy " . 2 : ~26/ 9
° " " ~¢eqtripment. The annual c~apital Water 25

~
25 25 ~cost is determined by

" amortizing the ~qt~sition cost Managemen~5 ~’~ .~4 ,, ’__44 ~.-~4
over the- life of tile equipnient. -- ~

__ Exam~’~es otcapital items: ¯: ~ TOTAL $80 $’107- $1q7
" r " gated pipe, conveyance pipe,

sprinkler pipe, heads and " Source: Westlands Water D~strict Irrigation Cost Evalua~or .
,~ __, nozzles, booster pumps, drip . -

line~, and filtration equipment. .. :Many farmers also pay taxes or a~sessments to the agri.cultural wafer supplier above
"and beyond water rates, ~hi~h further increases t_he cost of irrigation. These tax(~

.~3. peration and Maintenanee
and assessments may be used to-pay for water distributi0n~-drainage" collector and

-
Costs: Costs of labor~         ,management systems~and other capital,, oper.ations and maintenance costs, and- equipment, anti.material to

/ ~ .~ operate and maintain an legal def~n_s_e of water fights, and contracts. -_
._ irrigation System. E:~a-mples: -, 1 ’~ ~ - _

’ Installing and,removing gated - : ’

pipes or ditc,h.~s, moving 7. Re~iab’ility of Supply.

-~ sprinkler pipe, setting and.
~

- \ Th~irrigator whrhas a-reliable supply of w~er at a reasonable ~ogt’can be expected
adjusting flow rates~ and~ ._t.o continuously improve his efficiencieso The farmer with an unreliable wat~r
,r_epairing,irrigation systems.

...... supply iS...]ess able to invest_in improvements that would increase irrigation
-’Management Crst: Cost to efficiencies. . " -. _ "- -

-- :    determine when to irrigate and                                             "                 "-
~ how much to apply. ¯                     .:- "

8: -    Considerations for Irrigators Pumpingfrom Gro,undwater .....

,,. Many farmers depend in part Or entirely ~-n grot~ndwater for irrigation. In areas .with
- frequent inadequate surface water supplies necessary’for agricultural water needs~

the conjunctive use.of surfaceand ground_water ,su~plieg is-vital to farr~__success,
-_ _ " ~

When surface ~’upplies are 151entiful, gr~bundwa.t.er pur~ping decreases, providing an
" ~ ~ opportunity for the groundwater basin t0-recharge. Groundwater pumping iiacreases

-:: ’- ’    ’~ " ’~ during times of drought. -. o - ", "
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Costs required to pump the water. Equipping and installing a groundwater well can
cost a farmer in exces_s of $250,000 in parts 6i’ California. Even so, there is no
guarante~ that the well will initially and continuously provide the d~sired flow and/

_. ofwater quality; Costs are also incurred for:operation, maintenance, and repair.

~-- " Farmers who depend on groundwater are often limitedinthe types ~ferops they can
- g~ow. If the wells produce poorer’quality water than surface supplies, farmers may

.only be able to grow crops which are moderately to highly salt tolerant. Also, extra
"

Farmers who rely on well water risk pump and well failures. "Ifa pump or well fails
during periods of~high crop water demand, a whole crop .may be lost. And as water
levels decline during a drought, energy costs also greatly increase.

,,-_ VII. List of Specific-On- Practices

Growers are encouraged to aggressively .implement appropriate,"reasonable, and
economically-justifiable on-farm ,water_, management practices. These are listed
belo~v to provide a summary ofpr~actices that are currently in use in California, some
of which are in the forefront of technology. For the general public, this list serves to
illustrate the complexity of irrigation as a science. For the farm.er, this may serve as

A.. -’Effective General Water Management liractices
RegardleSs of.the method of irrigation used (e.g., furrow, border.strip,_ level~basin/
boi’der, hand-move..sprinklers, solid,set sprinklers,, and_ micro irrigation);- certain
guidelines should be.considered routinely asapplicable to any rhethod of irrigation.

.1. Occasionally conduct irrigation system evaluations, such as those provided
by Mobile Labs or similar sen.ices., to provide feedback on distribution
¯ uniformity (DU) and i’irigation scheduling decisions.

2. Seek the assistance of farm advisors, irrigation consultants, Soil Conservation_.
~ . Service, or other resources to h_elp identify water management improvement

" " opportunities andto assist in the adoption of economically advantago.ous
._ .~. £ract}ces. _
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~ 3..Know._your-~oiE Keep a map available with the soil description, lnclud~ng
+~ .._ important physical characteristics of soils such as texture, soil depth,, water-

~; -~    holdingcapacity, ~oil salinity, arid in-~tal~e rate.

4~~Monitgr.soil profile salinity through~ut the ~eldto_~assure that a root-zone-salt
balance is b~ing maintained..                    "          2-

5. Hire, train, affd-retain irrigators skilled in effectively managing w~t~i- an~ the
irngatlon equipment involved.                                      _

¯
_ gor Practices Specific to Commdh Irrigation Methods

¯ " Listed below ai~ pi-actices for each Of the r~i~ost commofi irrigatibn metho~ds used
Cai~fom~ia. It is impoi-~ant to not~ that several of these practices may not be effe, ctive
or necessary in Some areas. ~         - -          - "

-- 1. FURROW (SIo

~ ~ - a, Practic._es to .Optimize Un~iformit¥ of Water Application ¯
. .. -. _ : .... .~ l ), Increase the rateof water advance tO the end of the fie)d.by:~ ’- _

-’ ~ - a) Using high initial ohflow rates to each furrow.
’~ - -. b) U.s~ng relatively short furr0w~’l~ngths.

,. _- 2 c) Laser grading for a uniform slope (remove h~gh and l-o~’spots~
-" ._-- :

¯
d)_ -Laser~ -,-- --.-~radinz-.f°ra~stee°er slope: " ~ ~ ’ " ~

" e) Using "torpedoes" or other methods to smooth furrow surfaces zift,er.
cultivations. " / -7"

-. 2) Respond to soil texture (water intake ~te) variations in the field by:
~ a) Using surge irrigation.

~ -- .~ ~ b) .Consider dhanging t.,o sprinkler or micro irrigation m~th0ds.

:~ - - =- _. b. " Practice~ to Efficiently Control Tailwater .. ’
~ _ - .-- 1 ) l~educe onflow ~es after water has advaiicegt.to the-end of the field.

_ ~.- ~) Capture runoff in a properly p_lann.ed and de.signed tatl~vater re~overy-
._ system. - . :

" : - " - 3)_" Re-use capture~runoff in. an efficient manner ....
> < 4) _Take advantage of tailwater reduction fe~iure_s available witti surge

~ ,- irfigatidn. ¯ , ’~

~ ~" ._ c. Pi’actides to Respond t9 High Intake Raie Soils
- " " "- 1) Use surge_~rrigation: --

.... 2) -Switch-to portable sprinklers during higl~ intake’rate periods.
._ 3) Irrigate less ~f_requently (considering crop water,stress tolerance)~

4) In:igate alternate furrows. ~-                          _ ....
, ~’-
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Furrow irrigation used in
grape Vineyard.

d. Practices to Optimize Water ApplicatiofiTiming andAm6unt-Decisions
~ o .... 1) Develot¢ a water budget irrigation scheduling strategy which considers

- ~. each of the.follpw!ng:
a) tAllowable"0r desirab_le crop wa_ter stress.
b) Available water-holding capacity.within effe~tive-rooting depth
-. of crop.

~ ~"’ c) Water availabilitY and/or d~livery constraints._.

.. -_ : d) Very small wa.ter applications (!" - 2") result in poorer uniformitieS.
~ " e) The ability’ of x;ainfall to meet part.of the seasonal crop water

.... requirement (effective rainfal!).. _.
- ... f) Timing of farm cultural prh~-tices such ~s cultivations, fertilizer

.. applications, harvest, etc.

2)" To help decide wti~n to irrigate,~ack crop.water needs directly by-
.monitoring soil profile moisture (e.g., by sample and feel method or

.... ; with moisture-sensing devices) and/or plant stress techniques (e.g.,
- vcith leaf~,ater.potential or in~’rared devices). In additiqn, climate- -

based crop water use techniqueg° such as CIMIS should be utitizedto
~ account for soil vai-ia.bility and to simplify monitoring. "

3) Use a soil moisture (deep wetting front) probe as a tool ~0 help decide
when to shut off the water. -                                ~_

4) Install and utilize water flow meter/measuring devices i3rmethods to
monitor the flow rate so that the volume applied to each irrigation set can
be calculated.
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ON-FARM PRACTICES ~ - ~

- --, _ ,, . 5) Record irrigation dates a,n.d afiaounts applied t0each field. Then, regularly.
.. . , ~ compare soil-based and/or CIMIS-type crop water use data witli-actual

v~ater application records ~to serve as a check on igri.’gation scheduling
decisions.               --

.... ~- ..... ., 6) Advocate and support flexible (frequency, rate,, and duration)-water
" " \ " " ppil ’¯ " --- dehvenesYrom s,u ers. - ....

,. ~"Sub the beds": practice.of -, 7) If irfi.gation, set times required to ’"~ub the beds’’6 result in excessive dee_p
" running, irrigation water in l~ercolation from the bottom of the fu~,ows, consi’de~’:
furrows until thetop~ of the ,a) Probingthe J~eds to ch.e_ck for actua! adequacy of wgtti, ng (it.is Usually

¯ -. beds are darkened With water_ - not nece/sssary to completely "blacken" the-tops of the._beds).
(via water mgving by capillary b) Re-configuring future beds(makin’g them lower and/or narrower) to
actiort from furrow into and up , reduce subbing time. ; .....
the beds between the furr6ws). ¯ " c) Change im,gation methods to sprin~-ler or micro t6° better pro~-ide

near-surface moisture.-

2. BORDER sTRIP (Sloping)

a. Practices to Optimize Urrifo~imity Of Water i(pptiEati(~n
1) Encburage equal water "standing time’-’, throughou.t ’,each border strip

, -, length.by matching _the w.ater advance rates (water covering the s__urface)
_ -- with recessi...on rates (wate~ leaving_the surface._) by:

.̄ a) Establ!shing (tracking) the ~va~er recess_i, ffn raie.               --
" b) ..Producing the deSired,advance rate b~:

- Increasing o_r decr~as~iig the onflow rate t~ each strip :.
..... -_,_Adj~isting bord~i" spacings : ’ .:. _ ~

-Laser grading for a unifoi’rn ~lope
_. .. .,.- - Laser grad.~ng for a mm~mu~m cross,slope and desired ~mgat~on slope.

.- ~o . .... 2) Respond to sigo_ificant soil texture v.ariations (water intake i’ate) within
._ --    each strip by changing to sprinkler irrigation.

_.                        b.- Practices to Efficiently ~Control Tailwater_~
.J) Shut the water off before it has advanced to the.end of the field.
2) .-Capture runoff in ,a properly l~lanned a.nd designed tailwater recovery

system.                -                                 "
... - , 3) Re-ds~ captu+d runoffin an efficient manner, ~._...--._

c, Practices to Optimize Water: Application Timing and AmoUnt Decisions
" _, -          . _.            I) Develop. a water budget irrigation scheduling strategy which considei-s

each.of the f~llowingi             "                .:

c
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ON-FARM PRACTICES .... -

~
a) The amount_ofwaterwhich the Strip will "take" (infiltra~te) unitTormly.

.- b) Available-water-holding calracitywithin effective rooting depth of
crop

c) Allowable:or de.sirable crop water Stress. .
d) Water availability and/or delivery constraints.
e) The ability of rainfall tO meet part of the seasonal crop wate~
I requirement (effective rainfall).

__ f).- Timing.of farm cultural practices such as cultivations, fertilizer
applications, harvest, etc.

2) To help decide-when to irrigate, track cr..op water needs directly-by.
monitoring soil proflle moisture (e:g.,by sample ~nd feel methodor with
mois~ure-sensifig devices) and/or plant stress techniques (e.g., with leaf

.. ¯ -~ water potential or infrared-deyices). In addition, climate-based crop
" water" uge~tech~iqu, es s, uch as"CIM!S shou.l.d be utilized to account for soil

variability and to ~implify monito~ring.

3) Use a_soi_~ moisture (deep wetting front) probe as a tool to check the
, adequacy Of irrigation.

4) Install and utilize water flbw .meter/measuring devices or methods to
/monitor the flow rate~o that the volume applied to each irrigatfon set can.
be calculated.

5)- Record irrigation dates and amounts appiied’ to each field. Then,
~- regularly compare soil-based and/or CIMIS-type crop water use data v)ith

_-_ "~ actual water applicatiori records to serve as a check on !rrigation scheduling

6) ~dvocate’and_support flexible (fref.uency, rate, and duration),water
deliveries, from suppliers.

3. LEVEL-BASIN/BORDER IRRIGATION (dead I~vel)

a~ Practices to O~timi~e Uniformity of-Water Application
I) Basin design should consider:

.- " a) Le~;el basins-shduld not be used on high:intake rate soi-ls.
.. -" b) There should be little water-intal~e rate variation (uniform soils).

.~ .- c) - Water on.flow or delivery rate shoul~be adequate to cover the basin
-- quickly enough to asgure uniform application.

- d)~ Basin must be precision leveled. .
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O~-FARM PRaCTiCES - :

-" " ._ "" ’ .. b. Practices-to Optimiz_e Water-Application;Fiming and Am0unt-Decisions
" 1) ,~Develop a wat~rbu.dget irrigation S_ch~duling str.ategy,v~hich considers

, - a) Allowabl-~ or. desirable crop W.ater stress. -" -
’ b) Availab!e water-holding capacity within effective rooting de~ih df

- crop
"C) Water availal?ility and/or delivery constraints. ’

.̄ .... -- ¯ ’ "d) The ability of rainfall- to meet part of the seasonal crop water
.... : ,, requirement_ _(effective rainfall).

--" _ "~" ’- - - e)_. Timing of farm,, cultural practices such as c’ultiv~ions, fertilizer- ~
applications, haPvest etc.      -- ~. "-

~. _ " 2) TO help~eci._de when to irrigate, tr~Ck crop water,~ needs .directly by-
... ~ -- monitoring soil profile moisture (e.g., by ...sa_ .mpl,~and feel methdd or with

. ~_ " -. moisture-sen~.ing d...ewices) and!or plant stress techniques~(e~g., with le~if
-- ~ , " .... waterpotent.!al orififrare, ddevices). In addition,clifnate-basedcropwater

¯" "" use techniques such :as CIMIS should be u’t-il]zed-to account for sdil
" - variability and to simpli_fy monitoring. " ..

~
3) Usea soil moisture (deep wetting fro_nJ) probe as a tool to check the.

">-.- 4) Install ~md utilize water, flow~-meter/m~asuring devices or methods to
- ~ monitor the ~low rate so that the yolume applied to each irrigation set can

be calculated. : - .

, - - ::" -: ~ Record irrigation d~ates and amounts applied t6 each field. Then, regularly
-. ¯ compare soil-~ased and/or CIMIS-type crop .water use date with actual

_. ~ ., .... ., wa~ter application_, records ~o serye as a ~heck on irrigation scheduling

6) Ad~;bcate and ;upport flexible (frequency, rate, and, duratioh) water
de.liveries from suppl_iers.          ~        .-.

..T 4. HAND-MOVE SPRINKLERS .. -, ~

2 _                            a. Pi:a’~tices~to Op’timizeUnifdi’rn ~.ater.App!i~ation , -    -
" 1) Ha.ye new syst~ems designed by a comp_et~nt irrigatio~-designer2-A good

._ a) Adequate mainline ~hd l~teral _sizes, and app)0~triate s3istem l.ayout.
..... considering topography~ to minimize pressure variations. "~__

_ .. . b) P.roper sprinkler head spaying a.nd lateral_.move distances to provide
~ adequate overlap. _~. -... --
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ON-FARM PRAC’~ICES
~

-°

-- _o .-- c) An application rate less than the intake rate of the Soil.
- -d) Adequate use o( pressure.regulators.

e) The use of presstire controls or nozzle~ize selection to achieve
-~ un~f0rm application on hilly.t_errain.

> f)- ConsideratiOn for windy conditions.
- g)--A well;chosen filtration/sand separation system.

... h)- Proper operadngpiesstire. _.
i) Proper risei" heights-to avri_d spray interference by crops.

~., 2) Se~ up and operate’i-he system ~s designed in regard to:
a) Operating p~e, ssure    .i ~--. b) I~eral move distances

~ e) Lateral sizes ~tndlengths
~ -. d) Nu.m_ber of laterals_ope_rated each set

~ .. .r e-) Proper placement of laterals

,. - ’ 3) Perforin regular inspection aiad m~tintenance, addressing:
.,., a) Filter operation

b) Gasket leakage
,.- c) Nozzlewearandplugging(donotmix nozz!e sizes during replacement)

’ ’- d) Sprinkler.head operation. _
~,- e) Pipe dat~n,,age

Hand-move sprinklers in
operation.

-~ -" " 4) .Use alternate set~ (offset laterals one hal(o.f a move distance .every other
. . irrigation) .....

5) Avoid irrigating during windy pe.riods when practical.

D-21
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ON-FAR~t P~crlcEs ~- ’

b. Practices toMinimize Evaporation Losses                 - ........
-- 1 ) Avoid i~rrigating during windy perioci~s when pra~ti_.cal.

.... 2) Maintain sprinkler head pressures,below the "misting point".

~ 3) Avoidwater~api~lications.    .-_ of_one inch or less. _

" - ....... .-, c~ Practices t0-Qptim~’ze Water Application Timing’and Amount Decisions
- 1) Degelop a wa~r budget irrigation~chedu!ing strategy-which considers-

’" .each of the- fol!..owir~g." ,,- -    , r"

- ._ ~L , a) Allowable or desirable crop water s~ress. " :-
- -b) Avail,able water:holding caPaci’ty within., effective rooting depth of

crop.                   -.
--. - ~ c) Water availability and/or deliv~_D, constraints.
’ d) The ability of rainfall to meet part of the seasonal crop wate~

- requir,._ement (effective rainfall).
__ ~ e) Timing of farm cultural practi~es such as cultivations,-fertilizer

- ,.applicatiOns, harvest, etc.

2)~ To .help decide when to irrigate;. ~ack croP wa(~r needs directly by
-’~ - ..... mo_nitoring soil p_rofile m_0is.~re (e.g., by sarhple and t~eel method or with

, moisture-sensing devices) an0/or p~lani, sizess techniques (e.g., with leaf
’ : _. water potential or infrared devices). In addition, climate-based crop

~ ’ water use techniques such as CiMIS shouldbe utilized to_account for soil
-~triability and to_simplify monitoring,

3) Use a s~il moisture (deep wetting front)’ probe as a tool to check, the
_     -~_.              -                 adequacy of irrigation. ,                 "

~- 4) !pst~li arid utilize waterflow-m~ter/me~suring devices or thethods to
~.._ _ ~ gauge the vo!urfi~ o’~’:water ~ipplied to_eachirrigation set.

~ .... .- 5) Record irrigation daises and . amounts applied to each fi~l~. Then,
~ . - regt~iarly compare so~il-ba~ed and~or CIMIS-type crop water use data with
! ..... actual water application records to serve as acheck on irrigation scheduli~g--
~- " - ~ - decisiofis. " .... ~ "

: .- " - .- " -~-6) Advocate and..su~port flexible (frequency, rate, and duration) water
-. deliveries from suppii~rs.. -

5. SOLID-SET SPRINKJ.ERS :-
~

a. Practices to ~.ptimize Uniform Wit-ter Application    --            --
1 ) -Have-neffsystems designed by a c~mpetent irrigation designer. A good

design will provide_.-

---1~-22
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" : ~ ~ ~a.) "Adequate n~a_i_nline_and lateral sizes, and appropriate syste~ layout

."
~ o. ’ : -~ considering topography, to minimize pressure variations.

~ " b) Proper sprinkle~ hea~ and iateral spacings to provide adequate

-~. - c)- An application rate less tha~ the intake rateof the soil: - ~ ._
- d) AdeqUate use-ofipressu~ regulators.. - -
~ ~" "° ~.. e)~ The use of pros_sure controls or nozzle size_ s$. lection tO; achieve

sr " ~
~ --" --.... uniform application onhilly terrain.

-. -~- ~ f) Consideration forwindy conditions?
" . - - . g). ’A we!l-cftosen filtratio~n/sand separation system.

".~ .-’ _h.)" .Proper operating pressure. -
~’-’-- - i) -Proper riser-heights_to avoid spray interference by crops~

- 2) Qperate the system according to the design parameters.
.... ,a) Operate at th~ design pressure. - -~

" ~ ~
~) Perf6~qn regular inspectiofi and maintenance, addressing:    -

¯ ~.. ~. a) FiRer operaiion~ -- - ~-
._ ~ - ~ " b) Nozzle wear and plugging (do not mix nozzl-e sizesduring replacement)
.. -- .~ o~ ,~.-, ’- c) Sp-rinkler he~t~ opergtion
.... .... ~ -- - - .... <d) Systerr] damage ’ ~

_4) Av, oid irrigating.during ~)indy periods when practigal.

"~_                                     b. Practices to Minimize EiTaporation L0sses,                                                                                                                                    ._                              ._-’
1) ~void_i_rrig~ti.ng during windy pedicels ~he.n practical. "

~ 2) -Maintain sprihkler head pressures below the "misting p0in.t"~
"~’ ~ ~ ~ ~.~ 3)’ Avoid water applicatiohsof one-inch or’less. -:_ "    ~ .-

~- _.~ --- --c. Practices to Optimize Water Application ~iming and Amount Decisi-ons
~, 1)_ Develop d-water budget irrigation schedul.ingstrategy-.which considers

each of the following.~                  .:~ -
~ ....... Lra) A..llbxvable or desirable Crop water stress. ~

- - " b) Available- wa~ter-holdir~g cap~a~ity within effective rooting depth _o.f
crop ..... "

- "~ ¯ ~ c) Water availabilityand/or deliy~ry constr~f~ats.
d) . The ability of rainfall to ~aeet part of theseasonal C?op water- "

....... z_ . ~_ !~equir.ement (effective rainfall)..       ~
e) Timing of farm cultural practices such as cultivations, fertilizer

.... appli.cations,, harvest, etc.

.. ¯ .... 2)., To help _deci.de when to irrigate, track crop water ne~ds directl~ by
~ .. ~ monitoring soil profil~ .moisture(e.g., by sample and feel method or with -
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moisture-seiasing devices) and/or plant stress techniques (.e..g.,"with leaf
water potential or i.n, frared devices). In addition, climate-b~ed erop water
use tec_~!niques such asCIMIS should _.be utilize� to account for soil
variability and to simplify monitoring.

3) Use a Soil moi’stUre (deep ~etting front) probe as a tool to che~k the
’ - adequ.~acy o~,irrigation. ~

4)- Ir~stall and utilize water fl0w meter/measuring devices or methods to
gauge the volume of water applied to each irrigation set.

5) Record irrigation dates and amounts applied to each field. Then, regularly
compare soil-based an~or. CIMIS-type crop ,water use d~ta wit~i actual

’Water application records to serve as a check on irrigation scheduling
decisions. -        --                -

6) Advocate and support flexible (frequency, rate, and duration) water
deliveries from su~Spliers.,.

Drip irrigation in young
_ almond orchard.

6. MICRO IRRIGATION (micro s~i’ihkler, micro-~et, 0rsurface or
sub-surface drip)

a. Practices to Optimize Uniform Water Applica.ti0n
[) Have new systems designed by a-competent irrigation, designer. A good

design will provide:                    _
a) Adeqi~at~submain pipeline and tubing sizes, and appropriate systeiia

" - ~ ~. !ayout.~onsidering topography,~to minimize pressure variations.
~ - " ~ .......b) Appliczition rates which do not cause surf.ace runoff.

....... c) Adequate use o_fpressure regulators at manifold and lateral inlets to
... minimize pressure variations.
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d). The use of pr_essure-compensat4ng emitters on hilly terrain.
e) A ~vell_-chosen filtration/sand separation sys.tem as-recommended by

~the emitter/tubing/spray-head manufacturer.
f) ,Automatic filter backflush. -. -
g) ~ Proper operating pressure. ~ ¯
h) An automatic chemigation system to inject fertilizer, and ehtori~ne,

acid and other agents to prevent ~mitter/tubingo plugging.
_i) Adequate wetted area.

2) Operate the system at the design 4o~es~ure. "

3) Perfo~rm regular inspection arid maintenance, such as:
a) Filter Operation inspection..
b) Check for emitter/tubing/spray head plugging (do not mix spray heads

or emitters of varying rated discharge rates during ~placement).
c) Regularly flush submai.ns, manifolds, and tubing.     -. --
d) Inspect spray he’ad operation.- _ -:- -
e) Inspect for damage caused by_animals, cultural practices, or other

--- factors.
f) Monitor operating pressure on submains and manifold_s.

Practices-to Optimize Wat6r Application Timing and Amount Decisions
I) Develqp a water budget irrigation scheduling ~tr~tegy’which consid~rs~

each0f the following:             -
a~- Allowable or desirable crop water stress.
b). Available water-ho!ding capacity within effective rooting d~pth.~of

,.crop.,                           ~ ’~.
c) Water availability and/or de_!ivery constraints.
d) The ability of rainfall to meet part of the seasonal crop water

requirement (effective rainfall).
e) V/he disel’iarge rate of the emitter/spray-hea~tubing:

¯ -2) To help decide when to irrigate, track’-cro__p water needs directly by
monitoring soil profile moisture (e.g., by sample and feel method or with
moisture-sensing de~ces) and/or-plant stress techniques (e.g.;With leaf

~ water potential or infrareddevices). In addition, climate-based crop water
use -techniques such-as CIMIS shofild be utilized to account for soil

~ vff_riability and to simplify monitoring.

~3)-" Use a-soi-t moistt~re (d~ep wetting front) probe as a t0ol to,c..heck the
adequacy 9f irrigation.~    -. .          ¯     -:~.

4)- Install and utilize water flow meter/measuring deviffes or methods to
gati~e -the vol-fime of water applied to each irrigation.
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ON-FARM PRACTICES                  -

_. 5) Record irrigation.dates and amounts applied to each field. Then, regularly_
- compare soil-based and/or CIMIS-type crop water use data with actual

water application records to serve as a check ~n irrigation schedul]~ag
d~cisions.

6) Advocate and support flexible-(frequency,-rate, and duration) water
¯ deliveries from suppliers ....
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